AIR CONDITIONING SYSTEM DESIGN

APPENDIX P
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Table P-1, Dimemioﬁa of Overall Opening for Double
Hung and Wood Casement Windows when Size
of Glass is Known

Widib of

Width of Glass in Inches Opeaing

e e .. inFest

2Light 4Light BLight 8Light 9 Light 12 Light 18 Light

4 1. ¢
16 s s ] ) 1.
18 ’ 110
) 9 ) 111
20 2. 0"
10 10 10 10 10 2. 1"
22 12 2. 7"
24 s 2. 4
12 12 12 12 2. 5"
2 2. v
28 1 14 '} ) 1) 2’ 8~
30 10 2'.10"
22 12 3. 0"
M 3. 2"
L) 3. 4
) 3. 8
40 3. g~
2 3-10"
“ P

Helght of

Helght of Glass in Inches Opening

in Feet

2Light ¢Light SLight 8Light 9Light 12 Light 16 Light

14 2.10°
10 10 3. 0"
16 3. 2%
18 12 12 ¥. ¢
20 20 10 10 10 3.10"
1" 1" s
22 22 2
24 24 1 12 12 e
28 26 13 13 13 4-10"
28 28 1 14 u s
30 30 5. 8
32 a2 10
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Table P-2. Area of Running Feet of Crack of Casement
Windows, Including Sash

Top figures in light type are total area in 8q. ft. — bottom figures
in bold type are running feet of crack.

Height
of Width of Opening—Feet—Inches
Opening
Ft.-In.
18" 1.00° 20" 22" T4 78 210 oo
.9 0. 55 60 63 69 76 84 100
93 956 100 105 108 I1.0 11.6 12.7
g¢” S8 64 69 80 81 89 98 117
© 103 106 110 116 1L7 120 126 136
rq+ 64 71 77 89
39 1.0 1.3 1.7 123
1 67 . 73 80 9.0
4-0 1.3 116 120 127
s pg» 76 83 97 105
45 123 127 130 137
y o 87 95 104 121
5-0 137 140 143 150
P-1
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Table P-4.© Heat Gain Factors for Cooling Caleulations

In any given locality. use only the 4

ature differences lor interior partitions and floors have been pro

™ 5-745

dith for that locality in selecting conduction heat gain lactors. The varying temper-

vided lor in the design lemperature column.

Heat Conduction Heat Gain
DESCRIPTION Té::;m;" (Holbply oo wn by
exposed arecs) Solar Heat Gain Factors
v Design ‘l‘onz. Ditf. °F !Muhigly values shown by sxposed oreat)
WINDOWS 10 15 20 25 Direction Window Faces
No. 1 » S SwW v W._.,_
(a) Single glass 113 113 170 226 282
(b} Bouble glass o 45 67 90 112
i) Double glass with sealed
tweeon 0.88 8.5 9.4 13.0 163
‘d) Windows. bare .3 j .23 1 1S 128
o) Windows. light shades R B ¥ 65 98 61
it) Windows, awnings 1.13 38 59 27
No. 2
ia) Doors are fiqured the same as though
they were windows for Conduction Heat
Gain. For Solar Gain use factors for
“light shades” Direction Wall Faces & Color
EXPOSED WALLS s sw w NwW
No. 3 — Wood Siding Dark Light Dark Light Dark Light Dark Light
(a) Frame, wood siding, paper, sheathing, o B T
__lath and plaster or gypsum board 025 25 38 50 63 10 05 45 20 40 17 05
(b) Same as (a) with %4” flexible Insula.
tion betwesen studs in contact with
sheathing 817 17 28 34 43 07 04 31 14 27 12 03
(c) Same as (a) with 2" blanket or bat
ingulation between studs 0.12 1.2 18 24 3.0 0.5 02 22 1.0 A }7.9_’0.8”7“0‘2”" _
(d) Same as (a) with 3%” mineral wool
or equivalent between studs 0.09 08 14 1.8 23 04 02 16 0.7 14 0.6 0.2
(6) Same as (a} substituting 25/32" rigid
insulation for wood sheathing 0.19 1.9 2.8 3.8 47 08 04 34 L5 30 13 04 o
(f) Same as (a) substituting %2” gypsum
___sheathing for wood sheathing 0.32 3.2 4.9 6.4 8.0 L3 07 5_8_»26 5.1 22 06
(g) Same as (a) substituting 2" rigid in.
sulation for lath 0.19 1.9 2.8 238 47 08 04 34 15 30 L3 04
() 34" redwood siding, studs, %" qypsum
| board 0.3 34 51 68 85 14 07 61 27 S5 24 07
.. No. 4 — Asphalt or Asb Shingles
(a) Asphalt or asbesios shingles. paper.
sheathing, lath and plaster or gypsum
__board 630 30 45 80 75 12 06 54 24 48 21 08
(b} Same as (a) with 4 flexible insulation
. between studs in centact with sheathing 019 19 28 38 47 08 04 34 15 30 L3 o4
ic) Same as (a) with 2¥ blanke! Ineulation !
_ Between studs 012 12 18 24 30 05 02 22 10 18 08 032
id) Same as (a) with 3%” blanket insula. .
tion between studs 909 09 14 18 23 04 02 16 07 14 06 02
{e) Same as (a) with %" rigid insulation
for lath 922 22 33 44 S5 09 04 40 18 35 15 o4
_ No. $ — Stucco Siding
(al %" ‘stucco on double layer wire mesh
bullding paper, studs., %" qypsum
beard or %" plyweod 048 48 7.2 98 120 19 10 86 3.8 79 34 1.0

Many of the Heat Transmisglon coefficients and wall constructions have been repri

Air Heating and Alr Conditioning Manual 3.

d by ¢

trom National Warm

Conduction heat gain faclors and solar beat gain lactors are in terms of BTU per hour per pquare foot «f area.
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' Table P-i... Heat Gain Factors for Cooling Calculations—Continued

U Conduction Heal Gain Solar Heat Gain Factors

P4

Factors (Multiply values shewn by exposed areas)
DESCRIPTION (Melriply ol s 7 Direction Wall Faces & Color

Design Temp. Diff. °F s 7___':_‘__0?_\_5'__“__‘ . W ) NW
10 18 20 25 Dark Light Dark Light Dark Light Dark Light
No. 8 Frame with Brick Veneer o
{a) Brick venser — 4" brick, paper. wood
nhpalhlnq. studs. lath and plaster 0.27_ 27 40 54 87 10 0S5 4.9 2.2 44 19 3
(b) Same as (a) substimting *2” rigid in-
lulm\on for lalh o 0.”20 2:0_ ) 3.0 40 5.0 . 0.8 __MO.Q ) 38 1.8 3.2 14 4
\c) Same as (a) wnh 2" blankol or bat
lnmlctlon between lhula 0.12 ) 12 l.’ B 24 aowoséqz_zz 1.0 2.0 8 2
(d) Same as (a) with 3"-" mlnoral wool
or equivalent between studs 009 09 14 18 23 04 02 16 .7 14 8 2
(e) Same as {(a) substituling 25/32" ﬂqid
insulation in place of wood sheathing 0.21 2.1 32 42 53 08 04 as 17 34 15 K}
No. ? Brick Wall
(a) 8" Brick wall — plain 050 5.0 7.5 100 125 20 1.0 90 4 8 3.5 10
(b) Same as (a) plastered on one side 048 46 69 12 115 1.8 09 83 37 74 3.2 .9
{c) Same as (a) furred, lath and plaster
one side 030 3.0 45 60 75 1.2 08 54 24 48 2.1 K
{d) Same as {(c) substituting %" rigid in-
sulation for the lath 0.22 22 2.3 44 55 09 OS5 40 1.8 8 15 A
(@) 12" Brick wall — plain 036 236 54 72 90 14 07 65 29 58 2.5 7 B
(f) Same as (e) plastered on one side 034 34 51 68 85 14 07 61 2.7 54 24 8
(g) Same as (e) furred, lath and plaster
one side 024 24 38 48 €0 10 05 43 19 38 17 .5
(h) Same as (e} substituting 32" rigid in.
sulation 018 19 28 38 47 08 04 34 135 30 13 K
No. 8 Glass Block
(a) 3%" Glass block 049 49 74 98 123 20 10 8.8 239 78 34 1.0
No. § Light Welight Block
(a) 8”7 Cinder Block—plain 0.42 42 63 84 105 17 8 7.5 34 8 29 .8
{b) Same as (a) plastered 0.39 39 58 78 9.7 13 J 7.0 31 82 27 .8
{c) Bame as {a) fuwed. lath and plaster 027 27 40 54 67 1.1 S5 49 22 44 )8 5
(d) Same as (c) substituting %2” rigid
insulation [or lath 020 20 230 490 50 & 4 38 16 32 14 A
{e) 12” Cinder block—plaln 0.38 3.8 $7 58 985 15 7 6.9 3.0 8.0 3.7 .8
(1) Same as (s) plastered 0.36 3.8 54 52 980 14 7 6.5 29 3.8 25 g
{(g) Same as (e) lurred. lath and plaster 0.25 2.5 38 5.0 863 S 48 20 40 L7 5 )
(h) Same as (g) substituting ¥2” rigid
insulation for lath 019 19 28 1238 47 7 4 34 15 30 13 K
No. 10 Concrete Block o
{a) 8" Concrete Block—plain 0.56 5.8 8.4 112 140 22 1.2 108 45 9.0 39 11
(b) Same as (a) plastered 052 52 78 104 130 21 1.0 94 42 84 36 10
(c) Same as (a) furred, lath and plaster 032 3.2 48 684 8.0 13 6 58 25 50 22 K
(d) Same as (c) substituting %" rigid
insulation for lath 024 24 238 48 6.0 1.0 S 43 19 38 17 4_':"__-.___,
(e) 12" concrete block 050 5.0 7.5 100 125 20 10 8.0 40 8 0 35 10
(1) 8ame as (e) plastered 046 48 €9 92 115 1.8 .9 83 37 74 32 9
{g) Same as le) fturred. lath and plaster 0.30 3.0 45 60 735 12 8 54 24 48 21 .8
(h) Same as (g) substituting Va” rigid '
Insulation for lath 022 2.2 33 44 55 9 4 40 18 38 1S 4
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Table P-4.® Heat Gain Factors for Cooling Calculations—Continued

U Conduction Heat Gain Factors
(Multiply valuss shown by

Solar Haat Gain Factors
{Multiply values shewn by

DESCRIPTION exposed arees) _____exposedoreay)
Direction Wall Faces & Color
_‘Dc!irql!!:mp.‘mu. :F s S"LN_—_M____ wo NwW
10 18 20 25 Dark Light Dark Light Dark Light Dark Light
No. 11 Stone -
(a) 8" stone—plain 07! 7.1 108 14.2 179 2.8 1.4 128 53 114 5.0 1.477 B
(b) Same as (a) plastered on one side 0.64 6.4 9.6 128 160 26 1.2 11.8 1.5 102 4.5 1.3
(c) Same as (a) furred. lath and plaster 0.37 3.7 56 74 93 15 7 6.7 3.0 6.0 2.8 7
{d) Same as (c) substituting 12" rigid
insulation for lath 025 25 38 50 63 10 .5 45 2.0 4.0 1.8 .5
(e) 12” stone—plain 0.58 5.8 8.7 11.6 145 23 1.1 105 4.6 9.2 4.1 1.2
(1) Same as (s) plasiered on one side 053 53 80 106 133 21 11 9.5 4.2 84 37 11
(g) Same as {e) furred, lath and plaster 033 33 50 66 83 13 7 60 26 52 23 7
ih) Same as (g) substituting ¥:” rigid
insulation for lath 023 23 35 46 58 .9 S5 42 18 36 1.6 4
No. 12 Block or Tile with Brick Veneer o
{(a) 4” Brick and 8" Hollow Tile or Cinder
Block 034 34 51 68 85 14 07 61 27 54 24 7
(b) Same as (a) plastered on one side 0.33 33 50 66 83 1.3 06 6.0 26 5.2 23 L
(c) Same aa (a) furred. lath and plaster 0.24 2.4 36 48 6.0 1.0 0.5 4.3 18 3.8 17 5
(d) Same as (c) substituting %" rigid in-
sulation for lath 0.18 1.8 27 36 45 07 04 32 1.5 3.0 13
(e} 4” Brick and 8” Concrete Block 044 44 66 88 110 18 09 79 35 7.0 31 8
INTERIOR PARTITIONS
No. 13 Frame Partition
{a) With lath and plaster one side: other
side open 0.62 3.1 6.2 93 124
(b} Same as (a) substituting ¥2” rigid in-
sulation for lath 0.35 1.8 35 52 7.0
{c) Same as (a) with %" rigid insulation
on opposite side 0.25 1.2 25 78 5.0
(d) Same as (a) with 2” blanket or bat
insulation between studs® 0.12 1.2 1.8 24 3.0
(e) Same as (a) with 3%” mineral wool
insulation or equivalent® X 9 14 18 23
(1) With lath and plaster both sides 034 1.7 34 51 6.8
(g) Same as (f) substituting %2” rigid
insulation for lath 0.18 0.9 1.8 2.7 3.8
Solar Heat Gain
Conduction Heat Gain Factors Factors
{Multiply values shown by exposed oreas) inly v
DESCRIPTION Moy oxmored arsan
Design Temp. Diff. °F Color Roof
U 10 15 20 25 Dark Light
CEILING WITH ATTIC SPACE ABOVE
No. 14 No Floor
(a) Lath and plaster. no floor above 0.32 3.2 4.8 6.4 8.0 20.6 1.2
(No attic vent)
(b) Same (Ventilated attic) 0.69 6.9 10.4 13.8 17.3 13.8 10.4
{c) Same as {a) substituting %" rigid in-
sulation lor lath 0.23 2.3 3.4 4.6 5.7 12.9 8.0
(No attic vent)
(d) Same (Ventilated aitic) 0.35 .5 5.2 7.0 8.7 7.0 5.2
(e} Same as {a) with %" rigid insulation
on top of Joists 0.18 1.8 2.7 3.6 4.5 10.0 2.7
{No attic vent)
() Same (Ventilated attic) 0.25 2.5 3.8 5.0 6.3 5.0 38
ig) Same as (b) with 2” blanket or bat
insulation between jolats 0.12 o 1.2 1.8 2.4 3.0 2.4 1.8
(h) Same as (18b) with 3% mineral wool oo T e I
or equivalent between joists 0.09 0.9 1.4 1.8 2.3 1.8 1.4
*Tempergturs on warm side of these partitions d to be outd !

AGO 20073A
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Table P-4.® Heat Gain Factors for Cooling Calculations—Continued

8olar Heat Gala

Conduction Heat Gain Factors Factors
DESCRIPTION (Multiply velues shewn by sxpesed urees) (M:'l’!i:l:;:;l:o:, :::,‘m
U Design Temp. Diff. °F Color Roef
10 15 20 28 Dark Light
_ No. 15 With Floor
(a) Lath and plaster with tight floor above 0.20 2.0 3.0 4.0 5.0 11.2 7.0
—.. . _ __No atic vent)
(b) Same (Ventlated attic) 0.28 2.8 4.2 5.6 7.0 $.6 4.2
(c) Same as (a) substituting %” rigid in-
sulation for the lath 0.16 1.8 24 3.2 4.0 9.0 5.6
(No attic vent)
(d) Same (Ventilated attic) 0.21 2.1 3.2 4.2 5.3 4.1 3.2
{e) Same as (b) with 2” blanket or bat
between jolsts 0.11 1.1 18 2.2 2.7 2.2 1.6
(f) Same as (b) with 3%” mineral wool
or equivalent between jolsts 0.09 0.9 14 1.8 2.3 1.8 1.4
CEILING — PART OF ROOF
No. 16 Pitched Roof
(a) Lath and plaster, rafter, sheathing,
shingles 0.29 2.9 4.4 5.8 7.3 16.2 10.1
(b} Same as (a) substituting 12” rigid in.
sulation for the lath 0.21 2.1 3.2 4.2 5.3 1.7 7.4
{c) Same as (a) with 2” blanket or bat
insulation between rafters 0.12 1.2 1.8 24 3.0 8.7 4.2
(d) Same as (a) with 3%” mineral wool
or pquivaleni between rafters 0.09 0.9 1.4 1.8 2.3 5.1 3.2
No. 17 Flat Roof — No Celling
(a) No insulation 1” 0.49 4.9 7.4 9.8 17.3 274 17.2
2” 0.32 3.2 4.3 6.4 8.0 18 1 1.2__
(b) ¥2” rigid insulation (no air 1”7 0.28 2.8 4.2 5.6 7.0 15.7 9.7
space) 27 0.22 22 3.3 4.4 5.5 12.4 7.7
(c) 1” rigid insulation (no air 1” 0.20 2.0 3.0 4.0 5.0 11.2 7.0
space) 2" 0.18 1.6 2.4 3.2 4.0 9.0 5.8
No. 18 Flat Roof — With Celling
(a) Lath and plaster ceiling, no 1” 0.30 3.0 4.5 6.0 7.5 16.8 10.5
insulation 2” 0.23 2.3 34 4.5 5.7 12.9 8.0
(b) Same as (a) with 2" rigid 1” 0.22 2.2 3.3 4.4 5.5 12.3 7.7
insulation Instead of lath 2” 0.18 1.8 2.4 3.6 4.5 10.0 6.2
(¢} Lath and plaster ceilling with 1” 0.21 2.1 3.2 4.2 5.3 11.8 7.3
" rigid deck Iasulation 2” 0.17 17 2.8 3.4 4.3 9.5 6.0
(d) Lath and plaster ceiling with 1 0.18 1.8 2.7 3.6 4.5 10.0 6.3
1” rigid deck insulation 2" 0.15 1.5 2.2 3.0 3.7 8.4 5.3
(e) Same as (a) with 2”7 blanket 1”7 0.12 1.2 1.8 2.4 3.0 6.7 4.2
or bat insulation between joists 2" 0.10 1.0 1.5 2.0 2.5 5.6 3.5
(f) Same as (a) with 3%"” min- 1”
eoral wool or equivalent be- or 0.09 0.9 1.4 1.8 2.3 5.0 3.2
tween joists 2"
WOOD FLOORS OVER SPACES THAT ARE ENCLOSED
(Does not include crawl sp )
No. 18 e R . R
(a) Double floor on joists 0.34 1.7 34 81 &8 .
(b) Bame as (a) with lath and plaster
celling 0.25 1.2 2.5 3.8 5.0

In selscting solar heat gain factors, roofs that are black or dark green are considered dark, those that are red. brown. or
Ight green are considered as being light.

P-6




Table P-4.® Heat Gain Factors for Cooling Caléulations—Continued

™™ 5-745

DESCRIPTION

Conduction Heat Gain Fcators
{Multiply values shown by exposed areas)

Design Temp. Difference °F.

10 15 20 25

WOOD FLOORS OVER SPACES EXPOSED TO OUTDOOR TEMPERATURES

No. 20 . -
‘a' Double floor on joists 0.34 3.4 5.1 6.8 8.5 L
\b) Same as (a) with lath and plaster

ceiling 0.25 2.5 3.8 5.0 6.9
{c) Same as (a) with !2” rigid insulation

on bottem of joists 0.18 1.9 2.8 3.8 4.7
‘4) Same as (a) with sheathing on bottom

ot joists and 2” bat insulation between

joists 0.12 1.2 1.8 2.4 3.0
(e} Same as (a) with sheathing on bottom

of joists and 3%” mineral wool or  0.09 0.8 1.4 1.8 2.3

equivalent between joists

AGO 20073A
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Table P-5. Infiltration Factors

CF.H. INFILTRATION FACTORS
AIPTION " Per (Multiply values shown by running feet crack)
DESCRIPTIO Foot Design Temperature Difference °F.
Crack 10 15 20 25

WINDOWS
No. 21 — Wood Sash Windows
Double Hung
ta) Average fit. not weatherstripped 39 8 11 14 18
ib) Average fit. weatherstripped or double

qglass . 24 5 7 9 11
(c) Poor fit. not weatherstripped 111 20 30 40 50
d) Poor fit. weatherstripped or double

glass 34 8 9 12 15
(e) Wood casement hinged 111 20 30 40 50
(f) Same as (e) weatherstripped or double

glass 88 10 15 20 25
No. 22 — Double-Hung, Metal Windows
(g} Not weathersiripped 72 14 20 26 33
{n) Weatherstripped 32 [ 9 12 18
Rolled Section. Stes]l Sash Windows
fe) Architectural projected (also steel

basement sash) L1 ] 18 24 32 40
'd) Residential casement s2 9 14 19 23
DOORS
No. 23 — Residential Service T
'a) Well fitted door. not weatherstripped 111 20 % 40 $0
'b) Poorly fitted door, not weatherstripped 222 40 60 1) 100
{c) Door. weatherstripped [1] 10 15 20 28

FOR ANY GIVEN LOCALITY, USE ONLY THE INFILTRATION FACTORS SHOWN
IN THE COLUMN OF DESIGN TEMPERATURE DIFFERENCE FOR THAT LOCALITY.

INFILTRATION FACTORS lor Infiitration qain (Nos. 31 t0 23) are in lerms of the sensible BTU gain per Uneal foot of crack-
aqge per hour, and are the produci of ‘he alr leakage per foot of crack per hour, the denslty of room alr. the specific heat
of air. and the appropriaie temperature difference.

P& AGO 00734
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Table P-6. Register and Duct Capacities in BTU

20 3 40 S50 60 70 80

5 § ] i . Length In Feet/Bonnet to Reglster

e” 4/8 10x3% 10/6 2740 2610 1500 2380 2200 2000 188¢ 1730

77 §/8 13x3% 13/8 3500 3380 3100 2980 2780 2540 2300 2140

9”7 §/8 14x3% 14/6 4800 4300 4030 3760 35300 3240 3000 2880

Values given la above table are Sensible BTU Heat Gain per hour.
Duct sises are based on am tlable static p 1 to the
furnace and cooling coll of 2”7 W.C.. an average number of fitiings
and a T.D. of 33°. When excessive fittings are required. use next size

™ 5-745
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